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(54) LASER MACHINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser 
machining device which can form a modified domain 
inside a working object. 

SOLUTION: A laser machining device 100 comprises a 
loading stand 107 to lay the working object 1, a laser 
light source 101 to launch a laser beam, a condenser 
105 which focuses a laser beam L inside the working 
object 1 laid on the loading stand 107 so as to form the 
modified domain at its location of a focusing point P, and 
control units 115, 127 to control movements of the 
loading stand 107. The control units 115, 127 relocate 
the loading stand 107 by a first distance from a 
predetermined position to have the focusing point P 
located inside the working object 1, and move the 
loading stand 107 so that the focusing point P migrates 
along a scheduled cutting line 5. The control units 1 15, 
127 thereafter relocate the loading stand 107 by a 
second distance from the predetermined position to 
have the focusing point P located inside the working 

object 1, and move the loading stand 107 so that the focusing point P migrates along the 
scheduled cutting line 5. 
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A^(tLfti«t^7ctfef*5o $ , fs m sa a m iss t « * *s B S B « set . * a st « , 

^iilllKfe^T, & 5 « ii SU <D ffi m IC & it L fc ffi W t ^ r> C t fe T' t S <, 

em a ar » ¥ $s a w m frz n & « ffi it s ft l /c m «c , # «y a ffi is a ffi & t ^ ft l 

ffi « » * £ H ffi 3S A> 6 # b s b K ffi ifi S O- ^ itS il«jfi*^ty«jftca<tLfc«a«*Sti»-rs 

o mi3Pt0i»i!) i -> i J3vi *s a ffi ffl o « , m & sa si! ffi is t* em x. a a be ~> u n y ffi it t* 

* 5 „ ft *5 , lW?lg©±P51t LIS, M *. « 1 x l 0 1 2 ( W / c m 2 ) T' $> § . 
/I'Xitmi^.li' 1 n s ~ 2 0 0 n s * s fff Lt\ 40 
[ 0 0 2 8 ] 

* 5g m «* , -> u a v x /n © -c 1 }§ ^ m a ffi « ^ A? is s n 5 c t * m m ic * t> 12 

[ 0 0 2 9 ] 

(a) taiSIID : -> U^yjiM (iJaso^im, Jtl4-fyf) 
( B ) U - +f' 

Jtt Si : ¥ « f* V - If ®J iB N d : Y A G U - if 

iKS : 1 0 6 4 n m 

U - if 7t X *° -y h- W ffi ffi : 3 . 1 4 x 1 0 " H c m 2 

38 £ JEs ffi : Q X ^ >y ^ ^ A> X 50 
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• OllMlfiR: l 00kHz 
/^l/Xi :30ns 
ffl*: 2 0/iJ/^;l/X 
l/-flp a pl: TEM 0 o 

( c ) m ft m u > x 

: 5 0 ffi 
N A : 0 . 5 5 

u-if)tjsfijcwrsaa* : 6 o — -t > h 

(d) ioi»ft«tff isnsn&o^Baa : 10 0mm/© 10 

[ 0 0 3 0 ] 

B) l 2 tt ± IB * ft-T* <D U - if An X *c <fc D«BrSn/ci/'J 3^^x^N<D-Wtc*5it5BJfffii 
So &*5, ±IH^f^^<fcO®JK^ftfe^M^SfBirtOP^^rftO^*S(± 1 0 0 mSI 
[ 0 0 3 1 ] 

» S£ ® m m « i 3 3b^^ : ?»iR^j;0««*nfe2:i:«:lttW , rSo Hi 3 . U - if ft 

3 t 5 0 /i m, 1 0 O ji m 200/xm, 5 0 0 /im, 1 0 0 0 /i m <£> 20 

k: o ^ T ± IB M % * m b fc □ 
[ 0 0 3 2 ] 

M * tf , N d : Y A G Iz-fOiSft-PSS 1 0 6 4 nmlCfe^t, ^'J^SSO »'* 
£S 5 0 0 fimttTOi^, > U =i > S * O 1*1 SP T fc* U - If ft ft 8 0%HlgSt§i: t ft 
ftft&o 01 2 icSt^'J 3>!>xa 1 1 <D m t£ & 3 5 0 /i m V £> £ <D T? , ^ yte ^ 9£ l& tC 
J:5SH)flI««l^>y 3>*xAO*ifffi v Oj 1 7 5 p m © ffi » tC « 

£ ft £ o L©i^Oli$«, SS 2 0 0 /im©^y3y>iA?:##tct5i:, 9 0% 
K±*OT\ U-lfJttf^y nV^i/M 1 ©ftSST'KiR^ns^ttl^TS^ (5 t A, 

{f^aatSo c o c ^ (j: , ->un>^x^i iorta5-eu-ifjtW9RiRsnT, ssb* «a 
laatf^'j 3v>iai i cd ffi tc jg /$ ( o $ 5 u - if 3t tc * & ii # © so m t s n an a 30 
m m ft m a ) s n ft t o a a < > »itti*«*^)t?»iRK:j:D)B*«hfti: t** 

6 6 * ( 2 0 0 0 ^4^) (Dg7 31^) r tf U-f tC J: S S/ 'J 3 > 

<oiox«FttWftij tcEUsnt^So 

[ 0 0 3 3 ] 

& £5 , is U =3 y 9 x /\ , »l»«a««*iBj«4:LTWBi*ia*cift*^T t!HJ n * « flfe « 

o ^> u n > x m m t m m k m m *r & c o 9 j n « m «s tc j« s -r 3 s^u^u an x 

> x >\ © % m t m m ic gij n # @ tc j* s -r s <o a , -.a ?g % w sa ft u fe *r hb t a o fc 40 
i*fr5ijntf«»tsi*, » u « s o « « ft e> w n ^ m m -r § * ^ & }g ft % n m 
it r %> « ar o m m ft % fj n ^ ^ * *r * « <o *5 ^ ^ a < 1 1 1> -r n — o * * □ ^ r ft 

x»ftWortW^»iik»a««*«j«"r*»'&^ w » b# , «i¥S7>fyfr6wnft^i& 

B a fj ft ft< Sfc U < ^ O T^, fij ft *J SP ^ S m t a « 0 
[ 0 0 3 4 ] 

( 3 ) c&KWttft<S9?*Xftffitt0*£» 

u-if)t**px«*%i ( w x. ar *r 5 x ) cortgBtc*«^%^to^T, 

JfSKtf 1 x 1 0 8 ( W / c m 2 ) £A±X*ft~0^;l7,mft\ n sKTOSttt fi§ f i> o 



(8) JP 2005-47290 A 2005.2.24 



ic «fc & x * j\s # - ifi m x * /!✓ * - $e ft *T \c % jta x W ft ft <D ft SIWc & ^ * > ffi S ^ ft , 
J» 3£ JK <£> ± I® fit 4: U T » , «*tf 1 x i o 1 2 ( W / c m 2 ) T* & 2> 0 ;V X « tt 0U * tf 

<o » # & . w *. ur * m 4 2 ®u-*rmhnxm9ig;MiJtM (1 997^. 1 1 ^ ) com \ 0 

[ 0 0 3 5 ] 

, ****«^*qi»ftftfc!Hi*«n*u-irft© 10 

[ 0 0 3 6 ] 

§ b-ifipx7?ffi*flai/^T*px*f**a 1 ort»icioo^77 ^ffi«9*»rit«nfeinx 
» * ft 1 © « « h * * o 

[ 0 0 3 7 ] 

***** BtaXWft* 1 »c^;l/X U-1f 3tt L tBBWr *o ctita^ *5y*««9 20 

( 9 A ) * W Bt ^ £ 5 -f > 5 IC » o T ftP X » ft ft 1 CO ft gfl <D ffi ffi 2 1 it jfi K & j$ £ ft 3 0 
#*C, ;<;l/XU«1f«LOll)fc^S:i0lJ*»« 1 ©rt»©*Bi 3 ftififc^to L , W 0ft ¥ JB 
9>fy5lcfioT«ftjSt»lll2*4tf&iini»ftftl ;b X U - 3tt L * !H It * * 0 
C CO JB « ± D , ^77^iJS9 (9B) tf«i?S5-fy5lCi&oTll0l»*«llOfl 
»08ffi3 WifiJC««*nSo 
[ 0 0 3 8 ] 

fit, 0 1 5 (C/Tti: 9 ^7 7^Si9 A, 9Bfr6*9y£9 1*<e*l8*CjS« 

£ 0 i¥L<fcfc*^*y*9 1 . ^7 7 ^S19 A^5>8ffi2 1 # ifiK ^^y^M^9A 
(9B) fr&£5-y*1H«9B (9A) r&j , ^^^^fiSWgB^&^ffia^iojtc^n^ 
ngsstc^itSo c n £ t> . «jwf^ffi5>rv5k:»ofciipxw*l*ioffi. *r & t> 30 

«iffifc&5ItCfcl>Ts *JP X *t ft ft 1 <DJ*»#ianc«<ffitffc£7')/ * 9 £r j£ T 3 C 

4: * t* sr * o cfc o t , Jt««/hS&^*A»W^miP^*^»XttW*Pt-*cfc*<'a*« 
k *p x 2t ft ft 1 ^«if^7^>5(cffiot«ffit§L ttftf 5. 

[ 0 0 3 9 ] 

W±0«fc3K#Hffijg«tcJ;fttf«»<D*5y *iS9^iK«tSC 4: tc £ 0 *P X 2t ft 
.ft 1 *«8rt5ROE^i:a:SliiBT«:t»*Ltt^o S£oT, *StSIS*»»cJ:*itfj!lPXW 
ft ft 1 frtfttRW^t^i^^JBHW/RHl 1 O«H*^^y^ffiJat9JBfiEt$<0i'^^ 

^79 i # a s u k < ^ m & m tc & ^ t t, , ftp x w ft ft 1 <o w m # te t * s . 

[ 0 0 4 0 ] 

% . 10(0^77 ^Ift!9 t£ If 7? ti ^j#f ffl » * « * , Z0K1©^77^ fu'i «! 9 £ 40 
fttf&T Z> o ffl X- 1£ . m l 6 tc ^ T <t o K . ^77^i«9A{:*77*i89Bi:Ollc 
>7-v>««9C«:«Jjf5, $ ft . U - "*f )tt <0 X St * Iftl * 6 13 1 7 ^ f * 5 K ftP X 
^^ft 1 OP^75ln]4:il32-r^7?ln]tctWBT-r«c 4:*T#i>c 
[ 0 0 4 1 ] 

*^iSjfB»»Cfe^T, « » O ^ ^ ^ ^ M @c 9 fcfc , ^ ;l/ X U - if )t L & X M T % ftp X n ft 
ft (D A M ffi ( «l * « ffi 3 ) *cWUTjS^7S^6W*c»*-r*<0 » Sl^o W A « D 1 
4 *5 ^ X , jti:*77*««9 f 0«JC*7y *««9 BSJgJjttSo A 

»ffi^»LTifi^»^6llltu^5y^1Bi«9*»J«-r*4:, tt*c««*n*^5y*fllHl)( 

9^j«^*crai4*n«/^^xb-if3tL*^^jB«*nft^5y^«W9tCcfc^ sl * n 

£ o c n cfc 0 . &lcmi£'Z ti%> i? "5 v ? & 9 &mti£? 2> l a ^ hO^;Ub-f* 50 
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LTRSJhS^^lift ( * 5 v Z X 2tf *y h ) O^tffi»ctf6ostf4l;5o £ o T > 
[ 0 0 4 2 ] 

fib. *3*«»»fc43^T, ««0^5y*««90««lllJ»tt±iaK:IB3e«n-f^ *n 
£ ^ 0 7>yAK»*i:tt, PlitfBl 6i:fe^t, * IT 2 5 v * » « 9 C * flg « L . * 

[ 0 0 4 3 ] 

*BW*K ft BttTfclBWOCfc s ^ ^;l/^l/-lfftK:o^TIB«Lfc««, 

[ 0 0 4 4 ] 

* tc , * * AS IK « s u - if in x 7? ft « ffl 2 n % u - if 1m x « ffl to - m \c o^TK 

0£lT £ 0 0 1 8ttiI©U-1filDXSEBl 0 0OttHS«ri8BlT?*So U-1f ftPXftfi 1 0 0 

« , u — if jt. Leasts u-f )tiB i o i ^ryt l co ititi ^ ^mm^mw-r 

Z> tc & U - if ft « 1 0 1 * m » "T * U - If Jtt H *J 0 SP 1 0 2 k , U — If ft L ORSlffll 

- 1 0 3k, $f-<*ci>f*y*35— 1 0 3TSS*£ft:fcU-1fftL#|gftt"£«ttfflU'> 

x i o s t , * * ffl u y x i o 5 t* * ft £ ft fc u - if ft l tfi m m « n § ap x » m 1 # a 

B # ft § ff« E 1 0 7 k . W. B 1 0 7*XM2flRlfc#»£-&*fc«><DX W 0 
9k. tfj^£l0 7^XttJ73fttCLt3£^3Y$^ 1 

i k , m b & i o 7 * x m atfYtt^riRitciiss-rs ztt^iafc»m*-a:afc«>0z mi x x 

— i 3k. cne.zo©^f-^i 09, i i i , i i ■ 3 co & m % wj n -r § x r- - 
feu m si? i i 5k. * e x § o 

[ 0 0 4 5 ] 

U - If ft m 1 0 1 tt^;l/Xl/-if)t%%4tS N d : YAGU — 1fT** 0 U - if ft i® 
1 0 1 t:fflt^LkA^t5U-f tit, C <D AS , Nd : Y V 0 „ U - if * N d : YL 30 

. Nd : Y A G Nd : Y V O „ U - if > Nd : Y L F U-1f ffflt? 

o 

[ 0 0 4 6 ]. 

POX (Y) M 75" ft <D & Bb (£ > tolWlii 1 (Y) M x -r - ^ 1 09 (1 1 

i ) \c £ o x ( y ) iffl # fqj ^ Si * £ c k J: 0 fr 3 o z(*^riPitti)PXW*Wio*ffli 
3 iixtssiaaoT?, *d x *t ^ «i i ic a » -r § u - +f ft l <d ^ ^ is co * ^ k * s 0 

cfc o T . ZiXf-^.l 1 3 * Z M 75F [p] tC @ S S C k tC cfc 0 . /JP X M ^ «9 i <o 
U — if 3t L O * Jt'jS P*§bt5CitfT'S5 0 Z M X -f - ^ 1 1 3 tc <t K> tU X 40 

«*ttlOJ»*^lfttc43»S*}tjSPOffifi^Wfl5«ft5o C ft tc <t 5 . Mitf, » ^ 
P*iniW**i i o»**fticl3^TII*o*»offiiJ: OXSffi («B3) jfi vMi B 
X a a VMS B tc H 01 L O , »*ote*»OffiB*c||«iLfcO'r*ci:««T?**o * & . . 
*3tlU>Xi 0 5« ZIlSiRitc^BStSCilciott, cft?>^Sairi-^U-~if , 7 , ccD 

[ 0 0 4 7 ] 

c CT, Z fpfi Xx-^K<fe**PXWft1*loa£*^|q|ti:i3ttSfR & P coii B O PJSI » o 
t^TIl 9Stf8 2 0 *I^TlH8f 5o **SS»!B"e{4jbPXJ*ft*!jO»»*r[R]*c*5ftt* 
U-if^oJft^^Offiii 1 *, An X » m <0 m ffii ( A M \fn ) *««|S4:LTftnX»fttt<Dl>3 SB 
Oflfrg©ffil*ca»LTl^o B 1 9«l/-if«LO*3l6^P^llPl»ft«l 1 <0 ^ ffi 3 tc 50 
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5tefatfTz^ift£#£k, *^^P«*B3*^6injXJ*ft1*i<Drtai5tc:^»|-r*o ift ft 
j« p o io X W * * i o » k: ft » * » » * « N z "t? « * ( N « u - If ft L tc » f § ftp x « 
|ftlOiJlT$t^§) o * -o T , U f — ^ftLfcfcf-TSftnXttftte 1 O/Stfr^^^DiLT 
Z«Xf-^*»IS*5C k t£ £ D , iPX^t^^ 1 0»^75flp]tC«5ttS*Jt^POffi@ 

swutsiittftt?, **jiSPojtax»ft«iojp*^iftt4i5tt*maoffi 

B**ffi3ft*6iPXJ**«I10rt«*T<DE*l (Nz) k IT 3 0 CCO&m (Nz) * ± |g 

a »f ^ (n) -vtfc-t & c t\c & Qftbtirz&mm ( z ) # , Apx»*«ji*»*»iai^ 

[ 0 0 4 8 ] 

U - if to X S B 1 0 0 tt * 6 . ii^ 1 0 7lc«BSftfcftnXtt*1*i*^fift$Uc 
•fe 0 BS 93 T 3 ft 46 fc'pj «Jt««ra*-rsiHKffl3ttiSl 1 7k, *>f*P^-y*55-l 0 
3aff**fflU>Xl 0 5^fp]U7t$ft±^SEg^n/cpJM7 , 6ffl^^-AX7 e U^^ 1 1 9 
k , £ if * £ o if-AX^y y ? 1 1 9fcl)l6ffll/>Xl 0 5k(Olllc^'f*D^^5 
5 - 1 0 3#Efi*ftT^*o e-AX7 p 'J7^ 1 1 9 I* , RTM^*a<D)Kl^»«:SI*U» 

W S ft > CflDK*rSftfenI*3t«ft^>f^n>fy^35 - 1 0 3S(/I)tfflbyXl 0 5 
[ 0 0 4 9 ] 

U-fiPlSIl 0 OtiS?)iCs tf - A X v $ 1 19, Jf^*P^y*55-l 0 

3Stf»)tii/>xi o 5trai;«M±icEi«hftl«*f i 2 istf««i/>xi 2 

3*«*5o 1 2 1 ttttt«*tfCCD (charge-couple, d d 

e v i c e) j!j^7tfS§o W»f^S5^>59*dtraffi3*fiaraLftRl«Jt*lOS« 
ft fcfc , IKfll/yXl 0 5, ^-f^n^y^59-10 3, tT - A X ^ 'J y £ 1 19£:ig 
» L , 8»1/>X1 2 3T'S(l$nT«l?l 2 1 T B ft * ft . »«f-*tft«, 
[ 0 0 5 0 ] 

b-fdoiail 0 0ttS6lc^ B ft* ifS ? 1 2 1 6 ffi *J £ ft fe B « - £ *> s A * * ft 
£a«-r-*«!3ffl5l 2 5k, L^'-f JjDXSl 1 0 0ikfa&MWT%>1kW WJ W » 127k 
, - * 1 2 9k, * « ?L 3 o BB-r-*»S»l 2 5 tt , i«f-**8lcLtfi«ffl 

<l(Dl^f-*^Stc LTXf-^SiJffllSf 1 1 5ffZiXf-^l 1 3 ^^ifflSSTS C 
k J: 0 > pT«)ttO*lljft[W«ffi3^d3<t5K:'r*o * o T , ilr-^Kli*! 2 514 
*-h7*-3i?7i-y M:LT«*Bf *. nj £ ft <0 Ml £ ft* « S 3 ic ffi B f 3 Z Wi X x - 
>M 1 3 co ffi B frc ^ T , U-if^LOmjtjSCPfeSffiSfrcffiB-rSAdtcU-lfADXtt 
I 1 ttllfiSntt^o £ , B « x - * 5a SB SP 1 2 5lis H«f-*tBlcLT8fffl3 

ote^HBSoHBx — **»j*-r«o c(Di«f-*tti»M»» i 2 7cs^n, £ 

f* fliij ^ - £ 1 2 9 t£ 6 ft £ o C ft £ D . * - * 1 2 9 tC ffi 

* i® <t « *« a * * ft £ o 

[ 0 0 51] 

± f* WJ W « 1 2 7 tt , Xf-^MHWl 1 5^?>i?)f-^s Itf-^ffliS 1 2 5 
^?.©Iif-^ltfA*l> C ft 6 © x - £ fe S tc L T U - If ft m #J » » 1 0 2 , m ^ 
ffl ft B l l 7RffXf-yW»» 1 l SSKilKTSctlcJ;^ U — if ftp X « fi 1 0 0 £ 
{* $U SP f 3 o £ ^ T , £ f* #J W BP 1 2 7«3>t!a-?a- 7 LtfflffiTSo S 

, ± # *J » » 1 2 7 U , 11 9StfH2 0TK«Lft»»i ( z ) Of->ffAA2h, 
IB B * ft S o 
[ 0 0 5 2 ] 

^ *c . hi 8 a tf m 2 i ffl ^ t , * n ss b ft § u — if to x -ft a * k 0^ -r ^ « 12 

3 V X A f $ S o 
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[ 0 0 5 3 ] 

IS IR « 15 ^ T , !iPX»*«l*c»bTawajft«X«*iR©**^*fiOU 
JS£f*l' — IfJttBl 0 1 iM S f 3 (S 1 0 1) o 3fc tc . jtaXttft^lOJ^SSriiJ^-T 
£ 0 *£©fly^j|g*&tfAnxttft*&i i <z>JBSt**»iclt* inxw^^ l <D z fa(D& 

mm (z) (S 1 0 3) o C- ft tt , U-1f«LO**jSPtfllDl*[««I10rt 

AS ffi B 2 & 46 K , iolW^t) l OIS3icfilt§ P-.f « LOi)tiS^S¥i: I 

ft/)0l»*«I 1 OZtt^(Rl(D»lliT*$5p O $ b , iPXttftfelOJP^^lRlKfcW-Slfe 
JttjSP©ffi«««»t«*ft*o iftjSPOttlttJlDlJtftft 1 OiS, tfl^^f Jgltft 

je -r * o *naii*»-ettipi»ft« 1 o » o « a w * 3t j« p * ffi « * « * «: «> 10 

1 »»»©7*-*fcaBB3«iEK:lll*jftP*ffl«***te*OW2» 

« £ f* flPJ »Sf l 2 7i:A*?ti5o 
[ 0 0 5 4 ] 

<jax»ttti^l/-fipi8ii oocoigB^i o 7(cf ir§o fit, Si^ffifti® 

1 1 73!p6Rr»)tt*»**^Tft]X***«l*!l«W-r* ( S 1 0 5) o BRBISftfctfJKT 
^5^>5^^^ADX*t^^ltD^ffi3^jlft^?l 2 1 £ D It ft IT £ 0 CO»«f- 

^tia^-r-^jaaaapi 2 5 k m % ft § « c <o a « ^ - * k s -3 ^ r t$ ft *r - * 3 bp 1 

2 5 8i ffi ft ® 1 1 70^«^O^^^S®3tCfe®T^cfc^^^^T :, -^^^®'r^> 20 
( S 1 0 7 ) o 

[ 0 0 5 5 ] 

coi^f-^^xf - v 7 map 1 1 5 ic m e> n s 0 xf-^«w»i 1 5 & > c <o » ; 

fir-^ifCltZflXf-^l 1 3«:ZM7?fa<D^IB&£-e5 ( S 1 0 9) 0 CfttcJ: 

0 . r ^ m yt m 1 1 i <o *r m ft <o m & m 3 k & m r & 0 z u x ? - ^ 1 1 3 <d c <q & 

« fc: *5 v T ; ^;l/XU-if«LO«)tjSPttaffl3K:ffiHtSC fctaSo-a^s tB « -r 

— * ffl aa as 1 2 sttHiif-* ks^^t, ww^^^^vsfcdtrtaxttfettioftiiB 

3 0S^:Iif-^iStSo COffl^BiflR-r-* ± (* M » BP 1 2 7£r^LT^-£ 

1 2 9 (Cl^n, CftlCcfct)^-*! 2 9^^BT^^^^>5^Jfi<Ot£*:@i{a*<**«ft 

£ o 30 
[ 0 0 5 6 ] 

£ f* »J » «P 1 2 7IClifi!)Xf^S 1 0 3T'i*S?ft/'cS 1 8ffli©f-^tfXft* 
ft T *5 0 , C (D & Wi S <0 f* ^ * £ s ^ -r - v ©I ®P BP 1 1 5 S M 6 ft § 0 X f- — S> S'J SP BP 1 1 

5 u c ^ ^ is a o ^ - * ic m ~5 ^ x , u — *tf l <d M.-yt & p ipimsisi i o bp t * £ 

ttlC, Z «j X r- - S> 1 1 3 IC J: D ftp X *t ft % 1 * Z H 7? ft tc » Wl £ £ ( S 1 1 1 ) 0 

cortaottBteaqxfctftW i ©BBSf>nfiT?fiao 

[ 0 0 5 7 ] 

5fc *c , L/-1f3eiBl 0 1 *6l/-if)tL*«a£SftT, U--tf«L«riPX*fft%10« 
ffi30Wlrf £7-rv 5t!H»t«o U-1f#L©£)ttj&P«*nX**fttt 1 © rt SPKUft B 

LTi^©t\ }SBtoaw«tiiipxwftwiortwtco*»j««ftSo fit, «j if ^ & AO 

stcsu^cxixf-v' i o 9^Yftxf-^ i i i «: ^ u £ r . m m m m 
Wiils^K^S^-ry 5*c»5 «t 3tciipi»ft«i 1 ©rt»k:««t* ( s 1 1 3 ) 0 rS n 

ifil*«ttJPl»*«ll OrtBOi*, »ffi#ifitcJB««ftS 0 
[ 0 0 5 8 ] 

3fc tC s Xf7ys 1 1 1 tH*lCLTS2 9ilOf-*lCi^^T, b-f*L^l 
3*ft%l*Ztt7SrS]^»IHi««B:S (S 1 1 5) 0 ^bT, X-r^y^S 1 1 3 t m « K U T 

ftnxwftiaiortWKSBkjfflfflfiRitfjfejejSt-r* ( s i i 7 ) 0 c o x x ^ 7" r* « « n ® 9 

1 Ort»o«rH3f*ifiK:*fiSaft*o 

[ 0 0 5 9 ] 50 
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St&tc taxitmva l XWrn^fe? 4 > 5 \c®-3TtoifZ c tic & *> * ton ft Mi Ml i * 

mmrz ( s 1 1 9) . ctita^ ftp x *t #t ^ 1 & u 3 > f- •> 7" tc # w t 3 0 
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